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Abstract

L-si-Fibonaccene is a hexagonal system based on the simple deformation of Fibonaccene, and a
special partial order is established on its dual graph, which is named L-fence. According to the fil-
ter lattice formed by all the filters of the partially ordered L-barrier according to the inverse in-
clusion relation, a new class of matched distributive lattices is obtained. After ignoring the direc-
tion in its Hasse diagram, a new cube with similar structure and properties to the Fibonacci cube is
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obtained, and its rank generating function, cube polynomial and maximal cube polynomial are
calculated. The research in this paper not only adds a new class of members to the matching dis-
tributive lattice, but also the derived cube can be used as a new model of the intranet.
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1. 518

1993 4, TENWERMBEAY, Hsu & LT Fibonacci S5 T, [1]. HIFi%5 R HAT BB 7 10 B
U, W DR SV 28N EEE[2], B GRT O A SG 2 K R K — R B FE . Munarini
1 Zagaglia Salvi 5& X T /R 5K A, [3] [4]. BE4h, Fibonacci 37 75 RN 5 7 37 5 M O RK A A ok 5L
[5]s AR Z IE[6] [7] R 2 I[8] A L 75 14 2 Wiz [9] [10]F0 B 7 41 2 T = [11] .75 3]
THIFE. A, Klavzar, Munarini 28 A[3] [6] [8] [10] [11] [12]WF 7% T K& 5 /5 KRy r J7 kAR S 1
Je H TG\ Hasse-B B ;. Munarini 25 A\ [STIEHTF TR T A 17 Hasse- & b iRk 2 T 202 T+ 5 5
FRAEE N [13] [1A1E~F IR E A Zf R 58 R LR AR & B Sr 1 — AN IR 7 Fo A —— UL FC AL 73 Be kg R
&, JFRER T H s . Klav ar Al igert PleterSek [15]& 3 T Fibonacci 37.J5 1442 Fibonaccenes )
JLIRE . Yao Al Zhang #E—EF B T % MY Fibonacci 37 7 /R #R 2 ILAC Y 73 Fo 4% [16] [17], H: Hasse K[
FF Fibonaccenes [FEHRA 1A & . SR 55 28 i 8 B2 7 5% 45 K4 R Jo A AL 4D DG B 25 3 B A AR 57 7 7 FF) e
FUBRAET D o A FEIES I — R T R, WA S| T — 2T AL Beks, 2 mg 33 Hasse
P HH B T i ik 7 8] — A 55 A R ek J5 48 5 3 38t 0 32 ST 5 A R ACL R 38 ST A ——L- 338 A0 SAR AL ST 5 4
FWETT T L-2E WAL 7 A1 — e T B ot

2. TR

WR—NMEE P HRIFRR < AR, RAHEMEELE, BXNMEETNmMTE. & Q &
FPEE P [—ANF4E, U Q thifhi /& P hiNm/F K R: (E4 x,yeQ, HE QP x<y MHMSEP Fx<y.
X<YyRNX By By B x, W x<y Hx 5y ZRFHLHE OR8], % K(ATREAZ) N in/TF 4 P
—AT48, HabeK, xeP Ha<x<bi, HxeK, MK ANKI[19]. HES Q £IWFHEP K—
M, FiyeQHy<zMzeQ, A QFA P M—AUET[18], F(P)Fm—"MifF5E P T AIET.
P IET F (P) &R AE R R(Y <Y M ALY oY VMK 78— ATk, FROVIET#, 1 E.
F(P)=(F(P).2) & MHMRIHLHs . {EAPRMIH F(P)H, 1 (30)&mHAEURNTTL9]. #5
A& AH — IR, AR T L. B LR — AN E RO ECRS, R — AT gg A i
G L=M(G), W L AUCKE M, P M(G) IR G [MATH 5E 3 ITHL b2 L 1A BR 7 Bk
[13].

WL R —NERE, K2 LI— MY AR X)), 7 L e SRR 2 D8 s KI—MN ok,
MFR KA LE—DELLRTF KNP K LBK 2848 LUK’ (K’ = K&K ) Er— A Es([20]),
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HFEREN:

X<y, fELH, #x<y,

X<y, fELH, #Fx<yHxekK,

x<y', fELH, Fx<yHyekK,

X'<y', fEKH, #Hx<yo

AT F BE SRR IR ST RR[18] [19]

—AMANARG R NRA R R A REE I E, RN NIREEOL KA 1RSI [21].
Fibonaccenes B¢ “Zigzag” 7NHIEEEIEN A RG29S 71k “Zigzag” 7S AIEEER
Z-Z ¥ LR E[15] . AT “Zigzag” NIRRT AR T — MR AN MRS, FEAH A X EE
EARBEN T AMmTEE, 1% T AR R TS [FIAY T %S A R G B UL RC Y 23 FO A (L Hasse B [R1R - 4R 1)
EI[13])-

X 2.1 “L-si-Fibonaccene” /&7E Fibonaccene FZcu s “AN/NMATE T IHER: T — NN S ALK
Cata BN AR50, WA LR, ASCPEATEEA n(=3) M/NFMIER L-si-Fibonaccene ik Y, .

Figure 1. L-si-Fibonaccene and its inner dual graph
[ 1. L-si-Fibonaccene & HAFHBE

1

X X X, X ... X

X, X, X, X, ... X, 1 2 4 6 n—
\W W
X, X, X, .- Xy Xy Xy o-ee X

(a) n ZEE (b) n REFH

Figure 2. Poset y,
B2 mrsky,

X 2.2 Bn>3, FRAEY, AR E BB R0 2 Fros i 5809 L-E, & B ik "(R0“ Zigzag ™
PPy BRI — MR e R 2, 1w, .

EH 2.3[14] ®n=3, M(Y,)=F(w,) & L-si-Fibonaccene Y, fIVLECAL 73 BCHs, J Hasse KR T,
(o471 Z- AR,

X 2.4 15 LW G0UE T 7 (v, ) B0 LSSy i, ek, , AJrteit, v, Rt
FoR F (v, ) 1 Hasse .

B LR A, . W, W, WL, W, W, W, I3 FERCLE W,
AT T AL )
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Figure 3. L-Fibonacci similar cube ¥, ---, ¥,

Bl 3. L-EER PRI Y, -, ¥,

513 2.5 20138 T4& 7 (P) 2 I LA 40 B B9 5k A3, XHER xe P A,
F(P)=F(P-x)BF(P*x),
Ho P—x P x 73 5IFR P\{X} I P\{yeP|y<x&fx<y} LHFmTF4.
EH 26 H¥n>5HF,
v BY ,=(V, BV, )3V, ,.

WE B R, e x=x, fMx=x,_,, WRESIEE 25 %
Y, =F(v,)=F (v, - % )BF (v, *X,)
=F(vor) BF (v, )
=(]—'((//n_1—xn_1)EE}'(n//n_l*xn_l))EE]-'(wn_z)
:(]:(‘/’n—z)Eﬂf(‘/’n—s))aaf(‘/’nfz)-

EFH 2.6 15IE,

YRR 2.7 MU R e BAUEBR n (A EPE, FRATGRI W, FIASE . 4 n R EE, W TS
PETHNUT =K AE X, X FIEFHETmLEY, , HIET, ®ESHTFREBT Y L) & x HARE
X, o BT (KR X, & MRTG, BTCAIER x, Z 52 ¥, , MIET, RZIMA, S FRERT Y, ,):
(A B X,y A X BTSE T (A X, NIRRT, Xy MR gt, B CABHBR x, ., (TR 2ot 25 x, AT x,,)
ZIERY, ST, RZIMVE, MELSHFEFEMT Y, ). HRES KR URHE KPR
TR R PE T, B 2R IR TR T AR = 2o B R T (WA 4(@) FTR) . 4 n RFREE, W )
A ET NN T =R AT X, Xy X, FIEF (T2 W, KA IET, L R ERE T W, ,):
B Xy BN X, IR (A X, 2 MRORTT, BTOAUIER X, <52 Y, A ET, RZIRR, WS
HFHEFERT W, ) FIRELS X, AT X, IR (A X, 2 MCRTG, X, &M/ hot, BT DABIRR x, F X,
ZIERY, , MITEIET, RZIVR, MEFHFEEART Y, ). HREEXRKE LG KPR
FRTHE PR AET, 5 R RIET R T 28 =20t R IE T (W 15 4(b) BTR)

3. HHMR
3.1. FREREH

B, IR R EA RY (X) = R(W,, x) = S b x s Hhrfirt =r (W) R W, HEA k (0 1%
Flo JLepisr ®, ek s s T - .
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(a) n AR (b) n RAH

Figure 4. The recursive structure diagram of ¥,

4. v, HBIALEHE

Ry (x)=1,
RE(X)=1+x,

Ry (X)=1+2x+x%,

Ry (X)=1+x+2x" + %,

Ry (X)=1+x+3x* +3x> +x*,

Ry (X)=1+2x+3x* +4x> +3x* + X°,
Ry (X)=1+2x+4x" +5x° +6x* +4x° + x°,

Ry (X)=1+3x+5x" +8x°+8x* + 7x° +4x° + x'.

51 3.1 [20]8E L& — AR ECR H K2 LIg— %], I LB K RIRA AR E0N
R(L,x)+th(°K)+lR(K,x), if 1, =1;;

R(K,x)+xR(L,x), if 0, =0,.

R(LEEK,X):{

Hoh, (x) 7R L ERICE x 1.
FH 51 EE 3.1 FRAT 1A I Rl
% 3.2 M n>410,

R ):{Xer;l(X)—l-Rr:‘z(X),nj'y%?%&,
Ry (X)+X°Ry, (), n A {H %L
Ber) i, Zm>2 0,
{RZLM(X) = XRyy, (X) + Ry (X)),
Rom (X) = Rom 1 (X) + X°Rypy 5 (X).
B AL (X)=RE(X)+ By (X)=Re(x), im>28f, R
{Aﬂ(x):Bm_l(x)+x2Aﬂ_l(X),
B, (X)=XA, (X)+ B, ().
BATH A, (X) F1 B, (x) FEEHER R
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FRAAHE, FATAIGE] B, (x) IR &
il 3.3 W15 A, (X) F1 B, (x) AL R R, R 2 n>10 B,
P(W,)=(2xy+x+y)P(¥,,)—-xy(xy+2x+2y-1)P(¥,,)
+ xy(x2y+ xy? —x— y+l)P(‘Pn76)—x2y2 (1-x)(1-y)P(¥,s).

HERE
SEH 3.4 A, (x)FIB, (X) 1A AR ECA

A, ()27 = 1+ xz — 2xz*

>0 1—(1+x+x2)z+xzz2

1+ x—xz + x°z%

m=0 1—(1+x+x2)z+x222'
WER] Har 3.3 14,

54, ()2 = S A, ()2 + A(K)2 5 A(K)2+ A (0
:Z((1+x+x2)Anfl—x2An72)zm + A AZHA,

m>3

=(l+x+x2)zn§2A“(x)zm =X 22y AL ()" + A (X) 2P+ A (X)Z2+ A (X)

m>1

=(1+x+x2)zZAn(x)z"‘ —x?22 3 A (X) 2" +1+ xz2 - 2x2°

m>0
[FIFLAT 4 B, (X) A L

I 56

i&(nl;fj [22]%R (1+ x+x2)n dhoxE R, JEEA

(5

£ OEIS [23]" &% £ %1] A027907,
EH 3.5

k
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LEJ (m=iY(m-2i:3 LmT_lj i(m—i-1)m-2i-1;3
i = 2 _)( i J( k—2i j+ i;(_l)[ i j( k—2i—1]

) ;%;J (1) (m —.i -~ 2J(mk—_2; i—_21; 3).

I (moiy(m-2ii3) (m-2i3
rsz”'kzg(_l)l( i j[( k—2i j+(k—2i—1D

_{
NgSE
Py

H

EW) Hrh 21 { g, (X)} AT T 5E X
29 (x)2" =
n>0

frif

BEAb, g, (x) X BT

H i n-2i EJ i(n—i)(n-2i;
o v B2
FLL, m%() m (X) X0y (X) = 2xg,, 5 (x) » FATH

[x JAT] (x)= [x ] (X )+[x"’1]gm_l(x)—Z[XMng_z(x)

:{j Q{mi)(i is)ﬁgi“”(m1hiIT;2;iﬂ
[m ](mk 22 213j
ML, TEHB(X) U (X) +XGy (X) = Xy (X) + X° 0, (X) 7FF]

On-
[]% []9 )+ Jgna (02X Jgn 2 (x)

)
i BT

E I )

TIEH
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HIEHE 3.4 JA TR RIS T Ry (X) AR B 4518
SEFL 3.6 RY(X)MERRECH

2 Ry (x)y"

750 1—(1+ X+ xz)y2+x2y4

L+ (T x)y +xy? —xy® - 2xyt + Xy

E] | A, (x) F1B, () BIE s
2Ry (x)y" =2 A (X) Yy + 2 B, (x)y™"™

n=0 m>0 m>0
=2 A ()Y Y2 B (X) YT
m>0 m>0
_ 1+ xy® —2xy* . 1+ x—xy? +x°y*

1—(1+x+x2)y2+x2y4 1_(1+x+x2)y2+x2y4

L (LX) y+xy? —xy? - 2xyt 4y

1—(1+x+x2)y2 +x2y*

LR,
TERKAE R BUR B x = LIRATTA P, IO T00 5 26 ek 20N
#ie 3.7

o l+y+y-y° 3
RE()y =—Y*Y =Y _ o,y 274Y
Zo - (3)y 1-y-y° y 1-y-y

PR A T PRI DR 2R

TR E45 Ry (1) =1, R (1)=273%] OEIS i3 W A 52451 A104449 (ZHHTFIIN (3, 1) 4,
5,9, 14,23, 37,60, 97...).
3.2. MHEEWMA

B, SR 2 TN Qy () = Y an X s Hdrar =q,(W,) Fm W,k AT H Hr

k>0

A ST RS IR QF (X) W1 R

Q (x)=1

Qr (x)=2+x

Q; (X)=4+4x+x*

Qs (X)=5+5x+X?

Qs (Xx)=9+13x+6x* +x°

Qs (x)=14+23x+12x* + 2x°

Qs (X) =23+45x+31x* +9x° + x*

53 3.8. [20]1% L & —MHREHH K2 L I—A%. 1
qk(LEK)zqk(L)+qk(K)+qk—1(K)'
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i 512 3.8 JATAT 43 g HUIHIHER R .
A 3.9 Hn>4HKf,
Q;k = qu;—l,k + qul_—Z,k + q#—z,k—l'
5 Q, (x) BT 7
il 3.10 M n>4 0],

Qy (%) = Quy (%) +(1+x)Qy, (%)
UERH HH @ 3.9 I 1S,

( ) zanx _Z(qn—lk+qn 2k+qn 2k—1)xk

k>0

_an lkX +an ZkX +qun 2kl *

k>0 k>0 k>0
= QnL-l (X) + (1+ X)QnL-z (X)
WEEE .
SEB 311 Qy(x) MIAEERECH

Y 2(1+ x) +1+(1+ x)y—y3(1+x)2
%Q ()y" 1-y—y —xy’ '

iEH
S0 ()Y = 20 ()Y + 2 (Y’

n=0 n>4

- é(QnL-l(X)J“(lJr X)QnL_z(X))yn +Q; (X)y* +Q, (X)y* +Qr (X)y+Qq ()
= 2Q ()Y + 20 ()" + 20Qr (x)+ Qs ()Y + Qs (x)y?

n>4 n>4

+QF (x)y+Qy (%)
= y(ZQ#(X)y“ -Q; (x)y? —QlL(X)y—QoL(X)} y Y Qr(x)y"-Qr (x)y?

n>0 n=>0

@k (v 07 2 (0¥ - 1)y -Gt (x)

n=0
+Q (x)y* +Qr (x)y+ Q5 (x)
=(y+y?+x0°) 2 Qr ()Y +y* (1+ %) +1+(1+X)y - y* (14 %)’

IEEE,
SEITARZ IR A QY (X) FIAE R Bh 1
#iP 3.12 4 n>30,

%1
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I HA
w80} 5[ L)
S A
iiF
B0 (g <
(L+ (@ x)y+y? (1+%) y3(1+x)2)j§(y (1+x)y?)
ZOyJ(1+(1+x)y)’+1+y2(1+x)2§yi(1+(1+x)y)
V()" 2y (L (e x)y)
521 [ CE RPRTIER 500 o (RSN (i’
(1+x)° %néo( j _3}(1+ X)" Iy
Z%J('f]a) YZFJ( oty
FiLh,
Qr (%)
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DIk, AT QE(X)
3.3. IRARMNFEZIHR

NI NS 3 =1 N =l = W 1 A= VAl I NI S IRV N 7 S5 O N Al I N A = W
HL(X)= S hbox, Erf bl = hy (P,) 3 W, sk k 4T 7 (R 08 L 4 BloR 7 ik 2 3058 H (%)

k=0

LU
Hy (x)=1
Hy (x)=x
H; (x) =
Hy (X)=x+x?
Hy (x)=x+x°
He (x)=x*+2x°
He (x)=2x"+x* +x*
Hy (x)=x*+x%+3x*
Hg (x)=3x>+3x* +x°

HiE HE 2.6 FIVERE 2.7 W45 hyy AR R
/% 3.13 Hn=4H,
hee =he e + g
Hifi A 3.13 573 Hy (x) L R .
R 3.14 M n>5Hf,
Hy (x)=xH,, (X)+xH, 5 ().

n

#ip 3.15 Yn>4wf, RAOE
Hy (1) = HnL-z (1)+ Hrlf-s (1)

(1,0,0)-Padovan %41 a(n) & X ~: a(0)=1, a(l)=a(2)=0, a(n)=a(n-2)+a(n-3), K1 n>0
(7€ OEIS [23]} &% %51 A000931). KILIRATA W FHEL.
i 3.16 24 n>0 M,

Hy(1)=a(n+5).

n

BeAh, E AR 3.14 FRATAIAS H (X)) A R L
SEEL3.17 Hy(x) AR A
- _ Loy +xy? 4 xyt - xy? - Xy

L n
n:oHn (X)y 1—(xy2+xy3)

UER iy 3.14 15,
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n=0 n=5 n=0
© 4
= 2 (XHy (})+xH 5 ()" + 3 Hy (x)y"
n=5 n=0
0 0 4
=xY Hy, (X)y"+ X Hy g (X)y"+ D Hy (x)y"
n=5 n=5 n=0
0 0 4
=xy* D Ho, (XY™ +xy° Y H s (X) Y+ 2 Hy (x) Y
n=5 n=5 n=0

=xyziHnL(x)y”—xyZHOL(x)—xyzHlL(x)y—xyZHzL(x)yz
=0
+xy° D Hy (X)y" = xy°Hg (X)=xy*Hy (x) y +Hg (%)

n=0

+Hy (X)y+H, (x)y* +Hy (x)y* +H, (x)y*
=(xy2+xy3)ZHnL(x)y”+1+xy+x2y2+xy4—xy2—x2y4.
n=0

D Hy (x)y" A I T a3 R 41

n>0

P 3.18 Y n>4 1),

UERT CIER 2> B  EAT

® 2,,2 4 w2 g2y 2,,2 4 a2 204
ZHnL(x)y”:lJerer y +2xy Xy —xy :1+xy2+x y +xy x;z/ Xy '
‘ 1-xy*(1+y) 1-xy*(1+y)  1-xy*(1+y)

H g —MaN
1+ xy +x°y?
1-xy? (1+y)

:(1+ xy+x2y2)§:(xy2 (1+ y))j

_ijy21(1+y) +ZXJ+1 2]+1(1+y) +ZXJ+2 2]+2(1+y)

J>0 J>0 J>0

j X + j Xj+l n+ ( ]Xj+2 n
(n 21) y ZZ(H 2j- J y ZZ n-2j-2)" Y

— J J J+l n 2 ( J j j+2,,n
= X + X
n>0 J.ZF (n 2]) y §J [n (n 2j- :J ; %2 n-2j- y
3

I\)

\*

&i
g
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A
xy“ _ xy2 _x2 y4

1-xy*(1+y)

= (0 - Xy ) 3 (07 (L))

j=0

_ ij+1y2j+4 (1+ y)j _zxj+1y21+2 (1+ y)j _zxj+2y2j+4 (1+ y)j

=0 20 >0
:z Z]: [ J jxjyn_ ZJ: ( J jxjﬂyn_z ZJ: ( J jxjﬂyn
Son-2jac0\N—2] -4 j=on-2j2-0\N—=2]—2 j=on-2j4-0\N—2]—4
ns _ -2 _ ns _
— i ( J \JXjﬂyn_ i ( J jxjﬂyn_z i [ J thzyn
nzoj{n;J n-2j-4 nzoj{n;zj n-2j-2 nzoj:tn;zlJ n-2j-4
3 3 3
n+l n

e,
e B
X B S8R5 410 H (NO. 12161081) .
SE 3k
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